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N Athletic trainers identified lack of training and equipment and invasiveness as barriers to the use of rectal thermometry when evaluating a potential case of exertional heat stroke.
N Limited resources, inducing shock and compromising the safety of the athlete, and success with other methods were documented as barriers to the implementation of cold-water immersion for the treatment of an athlete with an exertional heat stroke. E xertional heat stroke (EHS) is a serious medical condition characterized by an elevated core body temperature (.1046F [406C] ) and central nervous system dysfunction 1,2 that has a potentially tragic outcome if not properly recognized and rapidly treated. 1, 3, 4 The condition occurs predominantly in settings in which athletes perform intense exercise in hot or humid environmental conditions, but it also can occur in a mild environment. Although numerous preventive measures can be adopted by coaches, sport administrators, and the medical staff to reduce the likelihood of EHS (eg, decrease performance intensity, change practice time, decrease or eliminate equipment, acclimatize properly to the heat, hydrate appropriately), the risk of EHS is ever present. Because of the potential for EHS when athletes exercise in the heat, the medical staff must be equipped with the best policies and procedures to recognize and treat the condition in the most efficacious manner.
Current literature 1, 5 supports rectal temperature as the most practical, reliable, and valid means for assessing hyperthermic body temperature in the field setting. Methods such as esophageal and ingestible thermistors are valid for assessing body temperature during outdoor exercise in the heat but are less practical than rectal thermometers. Sports medicine associations (National Athletic Trainers' Association [NATA], 1 American College of Sports Medicine [ACSM], 2 International Amateur Athletic Federation 6 ) and military organizations (US 7 and Israeli 8 militaries) have strongly advocated the use of rectal temperature assessment when EHS is suspected.
For the treatment of EHS, cold-water or ice-water immersion or dousing has demonstrated superior cooling rates and is, therefore, recommended [9] [10] [11] as the most efficient cooling treatment for hyperthermic individuals. The efficacy of combining rectal temperature assessment with cold-water or ice-water immersion or dousing is evident from the 100% survival rates reported at the Falmouth Road Race 12, 13 ; Marine Corps Marathon 14 ; Marine Corps Recruit Depot at Parris Island, South Carolina 15 ; Marine Corps Base at Quantico, Virginia (Bruce Adams, oral communication, October 2008); and many others. Temperature assessment via rectal measurement and rapid cooling via cold-water or ice-water immersion or dousing can account for the lack of fatalities in the more than 1000 cases of EHS during at least the past 20 years of these events (Bruce Adams, oral communication, October 2008). [12] [13] [14] [15] However, the care provided to EHS patients in youth, middle school, high school, college, and professional sport settings, as well as other sport venues, has not followed the aforementioned guidelines, and numerous fatalities have been reported. 16 Exertional heat stroke is the second leading cause of death among athletes, followed only by sudden cardiac death, 17 particularly during August preseason football. A recent NATA News 16 article highlighted the sobering reality of sport fatalities, in which at least 3 of the 16 fatalities during the 2008 preseason were the result of EHS. The recent trial of a Kentucky high school football coach in the EHS death of an athlete confirms both the seriousness of EHS and the lack of understanding of potentially fatal environmental illness. Previous researchers 18 have demonstrated that athletic trainers (ATs) have a strong knowledge base regarding EHS, particularly with respect to preventive measures and recognition of appropriate methods for evaluation and treatment, yet they choose to use other, invalid temperature devices and cooling methods. The dichotomy between knowledge of EHS and appropriate assessment and treatment may contribute to more adverse outcomes. Dombek et al 18 investigated high school ATs' knowledge and behaviors regarding the prevention, recognition, and treatment of EHS. Although ATs were actively taking steps to prevent EHS and identified rectal temperature as the most valid assessment device for EHS (88%) and cold-water immersion as the most effective cooling method (60.7%), many acknowledged using oral thermometers (65%) to assess core temperature, treating EHS with methods other than cooling (eg, removal of clothing, finding shade), and using cold-water immersion sparingly (31%). Dombek et al 18 were among the first to identify a gap between ATs' knowledge and clinical practices within a given domain of athletic training. Because of the potential mortality linked to EHS, we need to further investigate ATs' beliefs and practices regarding the condition.
Building upon the work of Dombek et al, 18 we studied both high school and collegiate settings; focused on the recognition and treatment of EHS; used a validated survey instrument to gain better insight into ATs' knowledge, attitudes, and practices regarding EHS; and explored potential barriers to implementing the recommended practices. Our purpose, therefore, was to determine ATs' knowledge, attitudes, and practices regarding the recognition and treatment of EHS. The research questions that guided this investigation were as follows:
1. Do ATs possess the knowledge to accurately diagnose and treat a suspected EHS? 2. Are ATs using the recommended practices for the recognition and treatment for an EHS, as outlined by the NATA 1 position statement on exertional heat illnesses? 3. If ATs acknowledge not following recommended practices for the recognition and treatment of EHS, what barriers are preventing ATs from using those recommendations?
METHODS

Participants
A total of 2000 potential participants (1000 high school ATs, 1000 collegiate ATs) were identified by the NATA, and 498 ATs participated, yielding a 25% response rate. Volunteers were randomly selected for participation, regardless of previous exposure to athletes with EHS.
Instrument
To date, we are unaware of a validated instrument to investigate the clinical practice behaviors of ATs regarding EHS. Therefore, we developed a survey to investigate the current behaviors of ATs with regard to the recognition and treatment of EHS. To create the survey, we called on a group of heat and hydration experts (n 5 8) to develop questions addressing the aforementioned research questions. In addition, content and face validity were established through pilot testing and exploratory factor analysis. The final instrument included 29 closed-ended questions rated on a Likert scale (1 5 strongly disagree, 7 5 strongly agree), 2 closed-ended questions rated on a different Likert scale (1 5 lowest value, 9 5 greatest value), 8 open-ended questions, and 7 demographic questions. The 8 open-ended questions investigated the respondent's actual clinical practice and reasons for such practice (eg, temperature assessment device, cooling methods). The purpose of this paper is to highlight the findings yielded by the respondents' rankings on the 2 closed-ended questions and the open-ended items, which addressed the actual clinical practices of ATs as well as the rationales behind the selection of those practice methods. Table 1 provides some of the questions used for analysis.
Procedures
The study received approval from the University of Connecticut institutional review board. We obtained 2000 e-mail addresses of male and female ATs (1000 high school and 1000 collegiate ATs) at random from the NATA membership office and e-mailed these individuals an invitation to participate in the survey, a description of the procedures required to participate, and an electronic link to the Internet site containing the survey. Confidentiality and the right to forego participation were ensured. Participants were asked to complete the survey 1 time only. To encourage completion of the survey, nonrespondents received reminder broadcast letters biweekly for 2 months.
Statistical Analyses
Closed-ended items (ranking questions for temperature assessment and treatment of EHS) were analyzed using 1-way analysis of variance, and follow-up independentsamples t tests were used to examine within-groups differences (clinical setting, experience, and previous experience with EHS). For this study, clinical setting was defined as either high school or college, experience was defined as less than 10 years or 10 years or more, and experience with EHS was defined as previous exposure to recognizing or treating an EHS. Paired-samples t tests were used for an overall comparison of 2 closed-ended items: views on temperature assessment device validity and efficacy of cooling treatment methods. Qualitative data were openly coded by 2 independent coders to ensure validity of the categories. The categories were created to demonstrate preference of temperature assessment device and cooling treatment as well as to summarize the overall opinions of the respondents based upon reasons for lack of implementation of rectal temperature assessment and cold-water immersion treatments. Frequencies were obtained for open-ended items (preference for temperature assessment and cooling) and analyzed using a Pearson x 2 test after the data were categorized and assigned a number code (eg, ice bag 5 1). Significance was set at P # .05 for all statistical analyses.
RESULTS
Demographics
A total of 498 surveys were received and complete demographics were analyzed from 446 respondents (n 5 197 high school, n 5 249 college). Because the demographic questions were located at the end of the survey, some participants failed to complete this section, which resulted in discrepancies in reporting demographic data ( Table 2) . Although 77% (347/450) of the participants indicated that they had read the current NATA 1 position statement on exertional heat illnesses, 63.6% (287/449) admitted to not having reading the ACSM position stand 2 on exertional heat illnesses. Additionally, 76.5% (344/450) of the respondents indicated they had experience with treating EHS in the clinical setting.
Temperature Assessment Devices: Validity of Instruments
The ATs surveyed perceived rectal and ingestible thermistors as the most valid temperature assessment devices when compared with other devices (P , .001), The answers to each question were compared by clinical setting (high school versus college), years of experience (,10 years or $10 years), and previous experience with exertional heat stroke (previously treated or no treatment). b These questions were not asked in the listed sequence but were randomly inserted after the questions pertaining to current practice. regardless of clinical setting, experience, or previous experience in treating EHS ( Figure 1 ). When participants were compared by experience, ingestible temperature was rated as having greater validity by more experienced ATs (those with 10 or more years of experience) compared with less experienced ATs (those with fewer than 10 years of experience) (P 5 .042). Those ATs with less experience rated axillary temperature as a more valid measure than did more experienced ATs (P 5 .026). No differences were noted within NATA districts regarding views on the validity of temperature assessment devices. High school ATs rated oral (P 5 .022) and forehead sticker temperatures (P 5 .032) as more valid than did collegiate ATs. By collegiate setting, ATs at the National Collegiate Athletic Association Division II and III and National Association of Intercollegiate Athletics levels rated the validity of temporal (P 5 .012), tympanic (P 5 .005), oral (P 5 .047), forehead sticker (P 5 .001), and skin temperature (P 5 .028) higher than did Division I ATs. Those who had previously treated EHS rated temporal (P 5 .032) and skin temperatures (P 5 .026) as more valid than did ATs without experience in dealing with EHS treatment.
Temperature Assessment Devices: Actual Practice
Rectal and ingestible thermometers were cited as the most valid temperature assessment devices. However, only 18.6% (93/456) of participants used these devices for core body temperature assessment in an athlete with possible EHS. Oral thermometers were the most commonly used assessment devices (49.1%, 224/456), followed by the combination of oral and tympanic devices (9.4%, 43/456) and tympanic devices alone (9%, 41/456). A total of 8% (40/456) of ATs did not use any device to assess body temperature in a potential case of EHS. High school ATs used a temperature assessment method other than rectal more often than did collegiate ATs (P , .001), who more frequently used rectal temperature assessment (P , .001). Figure 2 provides a breakdown of clinical practices by clinical setting and years of experience. Invasiveness, lack of training, and lack of equipment availability were major reasons cited for the use of temperature assessment devices other than rectal thermometers (Figure 3 ). Compared with collegiate ATs, high school ATs used other temperature devices, rather than rectal thermometers, reporting invasiveness and privacy as the most common barriers (P , .001) to using rectal thermometers. See Table 3 for identified barriers to the use of rectal thermometers.
Treatment: Validity of Cooling Methods
An overall comparison of cooling treatment methods was performed (Figure 4 ). Cold-water or ice-water immersion was rated as the most effective cooling treatment, followed by the ice vest and blankets (P , .001), regardless of clinical setting, experience, or previous experience in treating EHS. When compared with less experienced ATs (those with fewer than 10 years of experience), more experienced ATs (those with 10 or more years of experience) rated cold-water or ice-water immersion (P 5 .004), fans (P 5 .016), misting fans (P 5 .001), and rotating towels (P 5 .001) as the most effective cooling treatments. High school ATs rated misting fans as more effective in treating EHS than did collegiate ATs (P 5 .032). Within collegiate divisions and EHS treatment experience groups, we found no differences regarding views on cooling treatment efficacy. 
Treatment: Actual Practice
Although ATs identified cold-water or ice-water immersion as the most efficient cooling treatment when compared with other cooling methods (P , .001), only 49.7% (224/ 451) identified this as their EHS treatment of choice. The most commonly practiced cooling method was ice bags or towels (14.2%, 64/451), followed by cold towels (12.9%, 58/ 451) and ice bags (10%, 45/451). More collegiate ATs reported using cold-water or ice-water immersion for primary cooling treatment than did high school ATs (P , .001). Consequently, high school ATs more frequently reported using other methods for primary cooling (P , .001). Figure 5 provides a synopsis of actual clinical practice by clinical setting and years of experience. Limited resources and staffing, location, shock and safety, and use of other cooling methods were cited as reasons why coldwater and ice-water immersion were not implemented (Table 4) . High school ATs more often reported limited resources as a primary reason for not using cold-water or ice-water immersion, compared with collegiate ATs (P , .001). Table 4 provides a list of reasons ATs chose other cooling methods.
DISCUSSION
Although death from EHS is preventable, every year athletes succumb to hyperthermic injury. The purpose of our investigation was to identify the level of knowledge of high school and collegiate ATs with regard to EHS; we also sought to identify their current practices for recognition and treatment of EHS. Because EHS is a frequent occurrence in military and athletic settings, many researchers have sought to understand the causes of EHS and to reduce or prevent the mortality linked to the condition. A connection between EHS deaths and improper practices and medical care has been suggested by previous authors 18 and therefore served as the impetus for our research study.
Our most notable and disconcerting result was the discrepancy between current position statement recommendations and the behavior of ATs regarding the recognition and treatment of EHS, as documented in our open-ended survey questions. Although 77.1% had read the latest NATA 1 position statement on exertional heat illness and could correctly identify the most valid temperature assessment devices and treatment options, many were not following these recommended guidelines, a finding comparable with the results generated by the pilot study of Dombek et al. 18 More perplexing is that the ATs recognized that rectal temperature and cold-water or icewater immersion were the ''gold standards'' for recognition and treatment, respectively, but opted to use other methods based upon personal beliefs or inaccurate information rather than evidence-supported recommendations. Moreover, the rationale (Tables 3 and 4) behind the ATs' selections of modalities for temperature assessment devices and treatment methods for EHS demonstrates a dichotomy between knowledge and appropriate clinical practice. The gap between evidence-based recommendations and actual clinical practice exists not only with the recognition and treatment of EHS but also within the overall health care system, 19 because only 55% of physicians adhere to evidence-based medicine. 20, 21 Skill expertise, lack of familiarity, confidence in abilities, 19 and practice style traits 22 have all been documented as influencing a medical professional's use of evidence-based practice. Several of the factors found previously are similar to the barriers (Tables 3 and 4 ) cited by our participants with regard to EHS. However, more research is necessary to completely understand why the best practices are not being implemented. Additionally, more than three-quarters of those who completed the survey indicated treating an EHS, which calls into question whether the condition was properly diagnosed and treated, particularly in light of the respondents' preferences for nonrecommended practices and assessment devices.
Another explanation, one that necessitates future inquiry, is the role of clinical education and academic preparation of athletic training students as a potential reason for the discrepancy between knowledge and appropriate clinical practice in EHS treatment. Clinical education is a critical component for athletic training students as they integrate athletic training knowledge and skills, 23 and although students use a variety of methods to learn, 24-26 they must be afforded ample opportunities to practice and demonstrate their skill proficiency through authentic (observational and hands-on) experiences. 27, 28 Proficiency, a measure of ''real-life'' application, 29(p3) may not always be plausible in clinical education but is still necessary for professional development. 30 Perhaps a lack of EHS exposure (to both recognition and treatment) within the clinical setting is leading to the use of invalid temperature assessment devices and inappropriate treatment methods. In addition, athletic training educators may be providing students with accurate information regarding recommended practices for EHS but undermining their application within the clinical setting by failing to offer students structured, hands-on experience in the didactic portion of the curriculum so that the students gain proficiency. Under the current NATA educational competencies, athletic training students must only recognize that rectal temperature assessment and cold-water immersion are options for recognition and treatment of EHS, but these procedures are not documented as the gold standard by the NATA educational competencies. 29 Yet the NATA 1 and ACSM 2 position stands do, indeed, recognize these practices as the gold standard. This is relevant given the fact that the NATA educational competencies specifically reference the NATA position statements as the gold standard for practice guidelines and encourage all program personnel to include evidence-based practice in a student's educational program. 29 Also, once the student is in the clinical setting, a disregard for recommended practices is reinforced by the lack of exposure to actual cases of EHS, coupled with a clinical instructor's opinions and use of inappropriate assessment and treatment methods. Modeling professional behaviors and practices has been documented 23 as the most beneficial strategy to promote learning for athletic training students; therefore, modeling may provide a plausible rationale for the dichotomy between understanding appropriate evaluation and treatment measures and using them when necessary. Based upon the responses provided by participants regarding choice and support of temperature assessment devices and cooling methods (Tables 3 and 4) , inconsistencies are evident in the knowledge and practice demonstrated in the clinical education of ATs. Some of these participants may serve in the capacity of an Approved Clinical Instructor and are, as a result, charged with mentoring future clinicians; their practices greatly influence students' experiences. Finally, the athletic training student's decisions regarding EHS may be reinforced by a lack of supervision 31 or limited clinical instruction time 30 when working as an AT.
Temperature Assessment Devices and Clinical Practice
Many signs and symptoms are associated with EHS, including altered mental status, vomiting, and hypotension. However, the hallmark of the condition is an elevated core body temperature of 406C (1046F). Therefore, temperature assessment is a key component in the recognition of EHS. Based on accuracy and practicality, rectal temperature assessment is recommended by the NATA, 1 the InterAssociation Task Force on heat illness, 6 and the ACSM. 2 In its position stand on exertional heat illness during training and competition, the ACSM 2 stated that rectal temperature should be measured in any athlete who collapses or exhibits signs and symptoms consistent with EHS. Temporal, tympanic, oral, axillary, and skin temperature measurements should not be used to diagnose or distinguish EHS from exertional heat exhaustion. 2(p561) Esophageal and ingestible temperature assessments are also considered accurate, but because of the invasiveness of the former and drawbacks of the latter, rectal assessment is preferred. Despite criticisms and perceptions of impracticality, the NATA 1 mirrors the ACSM 2 recommendations for forehead skin temperatures. In support of the use of rectal temperature, Casa et al 5 reported different body temperature measurements of hyperthermic participants exercising in the heat when rectal temperature was compared with oral, tympanic, axillary, temporal, and forehead temperatures. Evidence refuting the validity of these commonly used methods for body temperature assessment (oral, temporal, and axillary) indicates that ATs who fail to use rectal temperature as a means of assessment can miss or delay the diagnosis of EHS. Any delay in the initiation of rapid cooling increases the likelihood of an adverse outcome. 9 Immediate rectal temperature measurement for a suspected EHS patient is a nearly foolproof method of properly assessing this condition. In the current study, we found that 71.4% (n 5 330) of participants currently use temperature devices other than rectal thermometers. Also, 90% of high school ATs (n 5 158) reported using temperature devices other than rectal thermometers; this was higher than the rate of their collegiate counterparts (67. 5 inaccuracy in those individuals who are exercising in the heat. Furthermore, as medical care providers, ATs must move past their own insecurities and trepidations regarding the use of the rectal thermometer in order to accurately diagnose a potential medical emergency and then appropriately apply the best treatment. Given the consistent, strong available evidence regarding the lack of validity of temporal, tympanic, oral, and axillary measures of core temperature for athletes performing intense exercise in the heat, it could easily be assumed that using these devices to assess for EHS might constitute medical malpractice, and legal implications could ensue.
Again, similar to the findings reported by Dombek et al, 18 ATs in our study were aware of the proper clinical practices for EHS, yet they failed to apply that understanding to their clinical practice. Prior to this investigation, we were unaware of any research conducted to better understand potential barriers or hindrances resulting in the inconsistency between recommended and actual care for EHS patients. As previously mentioned, many ATs indicated privacy and invasiveness issues (and possible legal issues), lack of training, and a lack of equipment as reasons why they did not implement rectal temperature measurements. In other words, the potential for saving a life by measuring rectal temperature was thwarted by the discomfort and adherence to social norms regarding a patient's privacy. This indicates a need for improved or continuing education (or both). A lack of training in rectal temperature assessment by ATs, and a similar barrier reported by physicians regarding adherence to practice guidelines, 19 points toward an educational deficiency regarding EHS in AT education curricula. Classroom instruction and laboratory education on the nuances of rectal temperature assessment and the field application of this skill need to be integrated, so that clinicians develop a higher comfort level with implementing this skill during a time of stress. In addition, there is a clear need for seminars and workshops for ATs regarding best practices in EHS. As we move toward an evidencebased medical model and continue to secure our reputation in the medical field, it is imperative that educators and clinicians follow the guidelines recommended in the recognition and treatment of EHS. Yet, until ATs accept the use of rectal thermometers, take the steps necessary to feel comfortable using the device, and include rectal thermometers in medical equipment budgets, improper diagnosis of EHS will continue. Furthermore, complying with the NATA 1 position statement regarding the use of rectal temperature assessment assures that the best available medical evidence is being used to diagnose and monitor EHS patients. An important step in assisting ATs to learn how to perform this important diagnostic test is to have the skill added to the NATA educational competencies and to offer continuing education opportunities for current practitioners. Lack of equipment may be the result of inadequate knowledge by athletic directors and others responsible for purchasing appropriate equipment for the AT.
Treatment and Clinical Practice
If performed properly and rapidly, treatment of EHS can be life saving. In conjunction with early recognition, the NATA 1 position statement recommended rapid cooling of a person with suspected EHS: ''Lower the body-core temperature as quickly as possible. The fastest way to decrease body temperature is to remove clothes and equipment and immerse the body (trunk and extremities) into a pool or tub of cold water.'' 1(p334) Only half of the participants within the current research study used coldwater or ice-water immersion for EHS treatment. When compared by clinical setting (Figure 4) , 64.3% (n 5 126) of high school ATs and 37.7% (n 5 92) of collegiate ATs used other cooling treatments, indicating that high school ATs were more likely than collegiate ATs to rely on improper methods when treating EHS.
Rapid cooling treatment via cold-water or ice-water immersion, although strongly recommended by association position statements, has been occasionally criticized by professionals in the sports medicine community. In a review, Casa et al 9 presented strong support for the use of cold-water or ice-water immersion as the gold standard for EHS treatment. Casa et al 9 addressed and refuted the misconceptions regarding cold-water and ice-water immersion. Misconceptions associated with cold-water and icewater immersion include peripheral vasoconstriction, which impedes heat loss; onset of shivering, which delays cooling; discomfort of cold water for patient and care providers; difficulty applying supplemental treatments; unsanitary conditions; hypothermic afterdrop; impracticality; and lack of cooling superiority. These misconceptions have been reported throughout the sports medicine literature and may be factors contributing to improper EHS treatment practices among ATs. In our study, collegiate and high school ATs cited a lack of resources (eg, cold-water immersion tub), field location, success using other methods, potential cardiovascular shock, and other safety issues of the patient as major reasons why cold-water immersion was not used. This finding is alarming, especially given that most participants acknowledged having read the NATA 1 position statement regarding exertional heat illnesses and EHS. Again, those responsible for allocating funds to obtain adequate equipment may contribute to the failure to use cold-water immersion if such equipment is not available for treatment. The ATs also stated that the location of the equipment hindered their use of cold-water or ice-water immersion, which indicates poor organizational strategy or lack of resources (or both). Participants in our study preferred to use other, less effective methods of cooling, indicating a bias against cold-water or ice-water immersion, perhaps resulting from the many misconceptions reported in the sports medicine literature.
Preference for other cooling treatments is potentially linked to other issues. For example, ATs in the high school and collegiate setting differed in their knowledge of EHS treatment. Compared with collegiate ATs, high school ATs were more likely to agree that cold-water or ice-water immersion should not be used because of lack of staffing and difficulty placing an athlete in an immersion tub. However, these reasons do not appear to be valid, because coaches and other athletes can assist in this effort. Most high schools have only 1 AT; therefore, lack of staffing can be an issue when administering a cooling treatment. For high school ATs, using ice bags may be easier and may require less assistance than attempting to move the patient into an immersion tub. We interpret this as a preference for a more convenient, less effective treatment, as opposed to using a proven, rapid, life-saving treatment. When compared with collegiate ATs, high school ATs were less likely to use cold-water or ice-water immersion because of their inability to continuously monitor rectal temperature, even though they viewed rectal temperature assessment as the best method. When compared with Division I ATs, those in Divisions II and III and the National Association of Intercollegiate Athletics also hesitated to use cold-water immersion because of the inability to continuously monitor rectal temperature. Other cooling methods, although less efficient, are perceived to allow for continuous monitoring of core temperature, unlike rectal temperature measurement, yet this rationale is untrue. This incorrect assumption would explain the preference for cooling methods over cold-water or ice-water immersion in these settings. Despite the preference of some ATs for these cooling methods, the consequences may be catastrophic, and ATs must understand that the keys to treating EHS and preventing death are to ''cool first'' via cold-water or icewater immersion and ''transport second.'' 14(p148) The concept that treatment for EHS is more effective if they do not immediately transport to the hospital is tough for many medical professionals to grasp but is the most critical aspect of acute care for EHS. Aggressive cooling must begin onsite immediately to assure survival, and transportation could hinder this process, possibly to the extent of a fatal consequence. Thus, the AT needs to be ready to initiate aggressive cooling onsite. When the athlete is sufficiently cooled via cold-water immersion (usually to about 38.9-39.46C [102-1036F], which typically takes 15-20 minutes in cold water), then he or she can be immediately transported to the hospital via an ambulance.
Limitations
Given the low response rate in the current study, our findings must be interpreted with caution. Applying findings from this study to ATs in other settings or to other sports medicine professionals may be inappropriate, because only high school and collegiate ATs participated in the survey. We took several steps to increase the overall response rate, including developing a shorter survey and sending reminder e-mails to nonrespondents; however, the low response rate (25%) was a limiting factor in the overall strength of the findings. Low response rates have been reported 32 in Web-based surveys compared with mail surveys. Additionally, response rates have been less than optimal when studying random samples within the NATA. 32 
CONCLUSIONS
The ATs who participated in the current study, on average, rated rectal temperature assessment as the most valid method, compared with other commonly used temperature assessment devices. They also rated cold-water or ice-water immersion as providing faster cooling than other treatment methods. Because these findings are consistent with the literature, we believe that high school and collegiate ATs, in general, have sound knowledge of the correct means of EHS recognition and treatment. However, the ATs were still hesitant to adhere to or implement evidence-based recommendations as they pertain to EHS.
Several steps must be taken to continue to reduce the fatal consequences associated with EHS, including the use of rectal thermometry and cold-water or ice-water immersion in the recognition and treatment of EHS and the continued education of health care providers who diagnose and treat EHS. 33, 34 Finally, additional research is necessary to determine why ATs have not implemented the recommended practices and to determine what can be done to change this disconnect between knowledge and clinical practice.
